The presence of cyanogenic glycosides was determined in 70 plant species from the campus of the State University of Londrina, PR, Brazil, and a further 45 plant species from the Forestry Reserve on the Doralice Farm in Ibipora, PR, Brazil. Of the vegetative species from the State University of Londrina, 7.1% showed cyanogenic glycosides: Manihot esculenta (Euphorbiaceae), Passiflora edulis (Passifloraceae), Macadamia ternifolia (Proteaceae), Primus persica (Rosaceae) and Beloperone sp (Acanthaceae). The first four species were considered to be potentially cyanogenic in the field. From the Forestry Reserve on the Doralice Farm, the plant species with cyanogenic glycosides were: Holocalix balanseae (Caesalpinaceae), Nectranda megapotamica (Lauraceae), Trichilia casareti (Meliaceae), Trichilia elegans (Meliaceae) and Rapanea umbellata (Myrsinaceae), making 11.1% of the total species analyzed. Only Holocalix balanseae was considered to be potentially cyanogenic in the field.
. Cyanohydric acid is extremely toxic to a wide spectrum of organisms, due to its ability Cyanogenesis is the ability of some plants to of linking with metals (Fe++, Mn++ and Cu++) synthesize cyanogenic glycosides, which when that are functional groups of many enzymes, enzymically hydrolyzed, release cyanohydric acid inhibiting processes like the reduction of oxygen (HCN), known as prussic acid (Harborne, 1972 , in the cytochrome respiratory chain, electron 1986, 1993) . In most cases, hydrolysis is transport in the photosynthesis, and the activity of accomplished by the P-glucosidase, producing enzymes like catalase, oxidase (Cheeke, 1995;  sugars and a cyanohydrin that spontaneously McMahon et al, 1995) . decomposes to HCN and a ketone or aldehyde There is strong evidence that cyanogenesis is one (Figure 1 ). The second step can also be catalyzed of the mechanisms that can serve to the plant as a by the hydroxynitrile lyase, which is widespread in protective device against predators such as the cyanogenic plants (Harborne, 1993; Gruhnert et al, herbivores . The level of cyanogenic glycosides 1994). In the intact plant, the enzyme and the produced is dependent upon the age and variety of cyanogenic glycoside remain separated, but if the the plant, as well as environmental factors plant tissue is damaged both are put in contact and (Cooper-Driver & Swain, 1976; Woodhead & cyanohydric acid is released (Bell, 1981; Gruhnert Bernays, 1977) .
C y a n o g e n i c g l y c o s i d e C y a n o h y d r i n K e t o n e o r a l d e h y d e 
Author for correspondence
It is usual to find cyanogenic and acyanogenic plants within the same species, where the function of cyanogenesis is revealed through their phenotypic characteristics. Cyanogenesis may not necessarily be used for plant survival; it may take part in metabolic and excretory processes but there certainly is a characteristic of value for these species (Harborne, 1972; Cooper-Driver & Swain, 1976; Woodhead & Bernays, 1977; Tokarnia et al, 1994) . Cyanogenic glycosides are widely distributed among 100 families of flowering plants. They are also found in some species of ferns, fungi and bacteria (Harborne, 1972 (Harborne, , 1993 . There are many economical important plants highly cyanogenic, including white clover, linum, almond, sorghum, the rubber tree and cassava (Tokarnia et al, 1994; Cheeke, 1995 (Ornelas, 1991) .
Identification of the plants: The plant specimens were processed according to Fidalgo & Bonomi (1984) , and deposited in the Herbarium of the State University of Londrina as reference material. The identification of the plants was performed from published data and comparison with specimens held at the herbarium. Classification of the species was accomplished according to Cronquist(1988) .
Detection of cyanogenic glycosides: Cyanogenic glycosides were detected using the technique of the picrate-impregnated paper according to Harbone (1972) . The assay was performed in triplicate. Fresh plant material was cut into small pieces and placed in a test tube with 1.5mL of distilled water, and 6 drops of chloroform, followed by briefly crushing the material with a glass rod. The tube was stoppered with a cork containing a strip of picrate-impregnated paper hanging down from the stopper, and incubated at ambient temperature for 2 h. A colour change of the paper, from yellow to brown-red, indicated the release of HCN by the plant. If there was no release of HCN within 2 h, indicating a negative test, the tube was left at ambient temperature for 24 and 48 h, so that it could be re-examined. A brown-red coloration within 2 h indicated the presence of cyanogenic glycoside and the respective hydrolytic enzyme, and the plants were considered cyanogenic in the field. A brown-red color appearing within 48 h indicated that the cyanogenic glycoside spontaneously released HCN without the action of enzyme. No colour change after 48 h indicated that the test was negative for cyanogenic glycoside.
Picrate paper preparation: Strips of filter paper (5.0 X 1.5cm) were soaked in an aqueous solution of 0.05M picric acid, previously neutralized with sodium bicarbonate, and filtered. The impregnated paper was left to dry at ambient temperature.
RESULTS AND DISCUSSION
Forty five plant species were analyzed from the Forestry Reserve on the Doralice Farm. The results are shown in Table 1 . Cyanogenesis could be revealed comparing plants through their phenotypic characteristics. As confirmed by Harborne (1972 Harborne ( , 1992 , chemical polymorphism in clover was derived by geneticists through breeding experiments, which showed that two genes were responsible for cyanogenesis: Ac, controlling the synthesis of cyanogenic glycoside, and Li that controls the synthesis of the enzyme necessary for its breakdown. Four genotypes (Ac Li, Ac Li, Ac Li and ac li) in natural populations were identified phenotypically by the chemical test employing picrate paper. Only type Ac Li was registered as cyanogenic in the field. Following analyses it was concluded that of the 45 species of the Forestry Reserve examined, only 11,1% released HCN, and could be described as producers of cyanogenic glycoside. Only one plant species (Holocalix balansae) could released cyanide within 2 h, and can be considered cyanogenic in the field. Seventy one plant species from the campus of the State University of Londrina were analysed. The results are shown in Table 2 . Of the 70 species examined, 7.1% released HCN within 2 h, and were considered cyanogenic in the field. They included Manihot esculenta ( E u p h o r b i a c e a e ) , P a s s i fl o r a e d u l i s (Passifloraceae), Macadamia ternifolia (Proteaceae) and Prunus persica (Rosaceae). Beleperone sp (Acanthaceae) released HCN within 24 h; although it was cyanogenic it is not cyanogenic in the field because the evolution of HCN is very slow; most likely non-enzymic. In general, wild plant species are more resistant to predators due to the presence of toxic factors acting as defense mechanism against them. Sotelo et al (1995) , comparing the chemical composition of cultivated and wild beans (Phaseolus vulgaris), showed that although the cultivated beans had better profiles of amino acids than the wild beans, the content of anti-nutritional factors was less. At the campus of University of Londrina, the percentage of plants having cyanogenic glycosides was lower (7.1%) than those examined from the Forestry Reserve at the Doralice Farm (11.1%), but four species were cyanogenic in the field against one species from the Forestry Reserve. The plants cultivated in the university campus were mainly exotic introduced species, coming from places totally different from which they were introduced, and certainly suffered evolutionary pressure before their adaptation to the new habitat. By comparison, plants in the Forestry Reserve were native species having evolved together with same adaptative conditions in specific ecosystem. The plant species containing cyanogenic glycosides in the University campus, and those in the Forestry Reserve were different, with both sources having suffered diverse types of predation. It was, however, difficult to reach some conclusion with respect to these differences. The importance of this work relied at the large number of plant species that were analysed. The study could serve as reference to new studies about cyanogenic glycosides in these plants. 
